Objective: to examine the associations between domains of chronic diseases, social, psychological and environmental factors and long-standing and limiting long-standing illness among older people. Design: cross sectional survey. Setting: national sample living in private households. Subjects: 999 adults aged 65 years and over, mean age 73.2 years. Main outcome measures: self-reports of long-standing illness and limiting long-standing illness. Results: the prevalence of long-standing illness was 61.8% (95% CI 58.8, 64.9) and that for limiting long-standing illness was 40.0 (95% CI 38.0, 43.0). Strong associations between long-standing illness and circulatory disease, odds ratio: 2.23 (95% CI 1.63, 3.05) and musculoskeletal disorders, odds ratio: 3.21 (95% CI 2.35, 4.39) were found. In addition associations with other domains were observed. For example, feelings of vulnerability, odds ratio: 1.79 (95% CI, 1.28, 2.51) from the psychological domain and, having close relatives living close by, odds ratio: 1.52 (95% CI 1.11, 2.09) from the social domain. Conclusion: the importance of considering a wide range of domains of human experience in the causation of limitations in society is emphasised. The currently dominant disease oriented view is insufficient to explain people's reported long-standing illness and limiting long-standing illness.
Introduction
Long-standing illness and associated limitations in activities of daily living are common among older people [1] . By the age of 80 about 70% of people have some self-reported disability, of which musculoskeletal and cardiovascular disease are among the major causes [2] . In an aged population, interventions to prevent, delay the onset and treat disability associated with chronic diseases are important in reducing the population burden of disability. However, to do this effectively, it is necessary to understand the pathways by which chronic diseases and other psycho-social and environmental factors result in limitations in activities and participation in social life.
The UK Census and the British General Household Survey estimate disability in the population by using simple questions about 'long-term' or 'long-standing' illness. These estimates are used in health service planning and resource allocation as an adjunct to other methods of estimating health care need, such as mortality rates and socio-economic deprivation [3] [4] [5] . Among elderly people aged 65 years and older, the long-standing illness question correlates with the Short-form 36 (SF-36), a more complex measure of health status [6] . However, among adults (aged 16 years and over), only the physical health components of the SF-36 correlate with long-standing illness, but relationships with specific diagnoses, including depression are strong [7] . In adults in their 20s and 30s, long-standing illness also correlates strongly with both serious physical diagnoses and psychological distress [8] . However, disagreement between reports of long-standing illness and medical records [9] and with the meaning of health status to respondents themselves has been reported [10] [11] [12] .
Existing work on the long-standing illness question has been dominated by examining relationships with medical diagnoses and other health status measures. Little effort has been made to examine the contributions of socio-economic position, social support, psychological state, and aspects of the local environment such as access to amenities, all of which may contribute to the experience and reporting of long-standing illness. Understanding the relative contributions of different factors to long-standing illness is important in understanding disability at the population level.
Methods
Data from the ESRC/MRC HSRC Quality of Life survey, a specially commissioned Omnibus cross sectional survey of adults aged 65q years and living in private households in Great Britain who had taken part in a previous Omnibus Survey, were used. Omnibus Surveys use a sampling frame derived from the Postcode Address File (PAF) of small users which includes all private addresses. For each of four consecutive Omnibus surveys conducted quarterly over 12 months, a sample of 100 postal sectors was selected and was stratified by region, local authority rented accommodation, and socioeconomic group. Within each sector 30 addressees were selected randomly, and random procedures were used by interviewers to select one household per address and one adult per household. Of the 12,000 addresses selected, 10,909 proved to be eligible private households and from these, 6,711 adults were interviewed (a 62% response rate). Of these 1,598 were aged 65 years and older and were invited to take part in the subsequent survey. Of these 1,299 were available and agreed to a further interview and were contacted 2 months later. A total of 999 interviews were completed, representing a 77% response rate of those available and willing to take part. The survey was conducted in four equal waves during July, September, November-December 2000 and February 2001. All waves provided an approximately equal number of respondents.
Participants were interviewed using a structured questionnaire format by trained interviewers who made enquiry about quality of life, activities of daily living and perceptions of loneliness and safety. Interviews were administered using a laptop computer, and for more sensitive questions, participants were asked to enter their responses directly into the computer. Participants were asked about long-standing illness using the following questions: 'Do you have any long-standing illness, disability or infirmity? By long-standing I mean any thing that has troubled you over a period of time or that is likely to affect you over a period of time.' If a positive response was given to the first question, this was followed by further questions: 'Does this limit your ability to look after yourself in any way? Does this limit your participation in social activities? Does this limit your activities in any other way?' Participants were asked to give a response to each of the three possible limitations. Participants were then classified as having no longstanding illness, long-standing illness with or without limitations (LSI), and limiting long-standing illness (LLSI) if they affirmed any form of limitation.
Chronic diseases were identified by a diagnosis check list including the following: heart trouble, high blood pressure, narrowing or hardening of arteries, stroke, asthma, chronic bronchitis or emphysema, depression, panic attacks, agoraphobia, cancer, osteoporosis, rheumatoid arthritis, osteoarthritis, gout, other arthritis. These diagnoses were grouped into circulatory diseases, respiratory diseases, mental health problems and musculoskeletal diseases. Problems with hearing and with vision were considered separately. Diseases were also counted and grouped into four categories: no health condition, one health condition, two-three health conditions, and four or more. The General Health Questionnaire (GHQ) 12 item version, a measure of psychological distress, was dichotomised at 04, which has been reported to correlate well with clinical diagnoses of depression [13] .
A wide range of questions was asked focusing on perceived control over one's life, health expectations, perceived safety of the local environment, enjoyment of living locally, social support received and given to others, and social engagement. Those used in the analyses are shown in the appendix.
Analyses were not dominated by any particular theoretical model of disability, but attempted to give equal emphasis to diseases, psychological state, social factors and environmental factors. Associations between individual variables and long-standing illness and limiting long-standing illness were first examined in univariate analyses to identify strongly correlated variables. Explanatory variables were then grouped in major domains: socio-demographic, disease condition, psychological, physical environment, social support and social environment (see Figure 1 ). Logistic regression models were then used, first with LSI and then LLSI as dependent variables, for each domain separately. The correlation structure of the variables included in each domain resulted in some of them having little or no explanatory power in the presence of other factors. In two situations where all variables in a domain were associated with LSI or LLSI, new variables were created by summation of the responses to the individual variables as they appeared to be measuring a common construct. In one case, questions about chances of (i) being mugged, (ii) being burgled, (iii) falling and breaking a bone, and (iv) being knocked down when crossing a road, were higher, the same or lower compared with others of the same age and were all, positively, strongly and significantly associated with both LSI and LLSI. As they were judged to be from a domain of vulnerability in the physical environment, a new variable termed 'vulnerability' was created by summing the individual responses. Similarly, variables concerned with problems with noise, traffic, crime, graffiti, rubbish lying around in the local area were also summed into a variable called environmental problems.
Variables from each domain were then used as explanatory variables in the final model which attempted to examine the independent associations of specific domains with LSI and LLSI. The Nagelkerke statistic, calculated by the software package SPSS 10.0 for Windows, was used to assess the predictive ability of the final models. Briefly, this statistic gives an indication of the amount of variability that is explained by the model, and is analogous to the R-square statistic in a multiple regression model.
Results
A total sample size of 999 persons was obtained, which represented a 77% response rate among available participants in the follow up survey. The age range was 65-97 years with a mean age of 73.2 (SD=6.4), and 48.2% of the sample were women.
Prevalence of LSI and LLSI
The prevalence of LSI was 61.8%, (95% CI 58.8, 64.9) and for LLSI was 40.0%, (95% CI 38.0, 43.0). The prevalence of both LSI and LLSI was higher in women than men, and in those aged 70q years (see Table 1 ).
Association with chronic diseases
There was a progressive increase in the prevalence of LSI and LLSI with the number of health conditions. Among those with no reported health condition, the percentage reporting LSI was 16.8% (95% CI 14.5, 19.1) rising to 91.3% (95% CI 89.5, 93.0) for those with five or more health conditions (see Figure 2 ). The relation with LLSI showed a similar pattern. Strong associations of most of the health conditions considered with LSI and LLSI were found. Musculoskeletal diseases were the strongest predictors of both LSI and LLSI: odds ratio 3.35, (95% CI 2.38, 4.70) and 3.21 (95% CI 2.35, 4.39) respectively. Cardiovascular diseases, respiratory, hearing and vision problems were also strongly associated with both LSI and LLSI. Falls were strongly associated with other disease conditions and failed to show independent effects on LSI or LLSI.
Psychological factors
Psychological distress as measured by the GHQ was associated with LLSI, odds ratio 1.52 (95% CI 1.03, 2.25) but not with LSI. Feeling of having little or no control over important things in life was associated with LSI, odds ratio 2.02 (95% CI 1.08, 3.78). Health status in comparison with others of the same age was associated with LSI, odds ratio 3.25 (95% CI 1.93, 5.47). Health status in comparison with expectations was also associated with LSI, odds ratio 2.76 (95% CI 1.70, 4.48). Not expecting to live to 100 showed a significant association with LLSI, odds ratio 1.69 (95% CI 1.08, 2.62). Perceived vulnerability was also positively Long-standing and limiting long-standing illness in older people associated with LLSI, odds ratio 1.79 (95% CI 1.28, 2.51).
Physical environment
While univariate analysis demonstrated associations between LSI and LLSI and environmental problems, safety of going for a walk, and nice places to walk to locally, these tended to be less important in multivariate models including age, gender and housing tenure. Environmental problems did show independent and positive associations with LSI, odds ratio 1.38 (95% CI 0.99, 1.92).
Social support/environment
Those participants who did look after others were likely to report LLSI, odds ratio 1.61 (95% CI 1.14, 2.33). Living close to relatives was positively associated with LLSI, odds ratio 1.52, (95% CI 1.11, 2.09) but not LSI. Figure 2 . LSI and LLSI rates adjusted for age and sex by number of health conditions. Not being out of house for 6 or 7 days in the past week was more strongly associated with LLSI than LSI. Not voting in the last general election was an independent predictor of LLSI, odds ratio 1.67 (95% CI 1.12, 2.44).
A combined model
Variables that were significantly associated with LSI and LLSI in univariate models were included in a final model drawing variables from all domains. Adjustment was made for all the variables included in the models. The amounts of variation explained by the model estimated by Nagelkerke R 2 statistic, were 41% and 36% for LSI and LLSI respectively.
Discussion
Long-standing illness and limiting long-standing illness are commonly reported by older people. The observed prevalences of both conditions in our survey are very similar to levels reported in successive General Household Surveys between 1995 and 1998 [1] . The associations with diagnosed diseases are strong and expected, and corroborate the findings of others, highlighting the Note: Only those variables significant at the 10% level in unadjusted analyses were included in fully adjusted models and adjustment made for all other variables in these models. importance of the cumulative burden of comorbidity, particularly circulatory and muscloskeletal disorders [14, 15] . However, substantial contributions from other domains were apparent. The strongest univariate associations with LSI and LLSI were with selfrated health, both in comparison with others and in terms of expectations, but these were markedly attenuated by a sense of having control over important things. There were also moderate associations with several other factors, in particular psychological distress (GHQ score), feelings of vulnerability, and aspects of the physical and social environment, and social support. Our study design was limited by its cross-sectional nature, making it difficult to define the direction of associations observed. For example, the increased odds of LLSI among people not voting in the last local election may be a consequence rather than a cause of LLSI. However, disengagement with habitual activities such as walking for pleasure may operate both as a causal factor and be a consequence of increasing LLSI, due to the likely feedback loops in which a causal factor results in LLSI, which then leads to a reduction in activity, which then precipitates more rapid declines in ability. However, the very wide range of variables measured and the national sampling frame make the survey data of great value in examining associations of factors with LLSI. Our sample had fewer women (48%) than might be expected: in the general population about 58% of people over 65 years would be women. Selection bias may operate either by excluding sicker women or healthy women who are too busy to take part. While such bias may make estimates of the prevalence of specific conditions unreliable, it is unlikely to have any influence on associations between explanatory variables and long-standing and limiting long-standing illness. Furthermore, it seems unlikely that selection effects have resulted in major bias as our estimates of the prevalence of long-standing and limiting long-standing illness are similar to General Household Survey estimates.
In keeping with other work [8, 16] , we found no significant associations between gender and either LSI or LLSI. Age and other socio-demographic variables were only weakly associated with LSI and LLSI in univariate models and were not associated with LSI or LLSI in fully adjusted models, suggesting that their contribution may be subsumed within effects mediated by chronic disease, psychological factors, and the social environment, supporting previous work [10] . Our multi-domain model demonstrates that while chronic disease remains an important predictor of LSI and LLSI, contributions from other domains are important. Indeed, a model using only chronic disease variables results in a Nagelkerke R 2 of 31%, a similar figure was found for a model using psychological factors only. This highlights the important contribution of the different domains for both LSI and LLSI.
Previous work examining the determinants of LLSI has demonstrated an effect of neighbourhood socio-economic conditions in addition to individual social position [17] , which is supported by our findings. At younger ages, it is important to consider the possibility that limiting longstanding illness will cause socio-economic consequences such as unemployment, financial difficulties or relocation to poorer areas [18] . At older ages, it is more likely that socio-economic status is a causal factor in experience of long-standing illness.
Our findings support a role for psychological distress and vulnerability in reporting LLSI and LSI. It has been shown that psychological distress is associated with more negative health status perceptions and poor perceived health results in increased distress, suggesting a bi-directional relationship [19] . However, among adults aged 16 years and over in a Scottish survey, physical limitations in activity were more strongly associated with LLSI than mental problems and social well-being identified using the SF-36, and socio-economic effects appeared to be mediated through physical ill-health [7] . In the 1958 birth cohort, LLSI at ages 23 and 33 was associated with childhood disability, childhood disadvantage, injuries, and with poor socio-emotional status, suggesting that early life factors may be important in determining subsequent disability [20] . Using the same cohort, strong associations were found between LLSI and psychological distress and a range of common chronic diseases, and decline in LLSI was associated with deterioration in specific diseases, prompting the investigators to conclude that LLSI was a valid survey measure of health status [8] .
A systematic review of the causes of disability including 78 longitudinal studies identified cognitive impairment, depression, poor vision, and overall burden of co-morbidities among the major determinants [21] . As many of the studies cited in this review did not measure other potentially important domains that might influence disability it is not surprising that the 'bio-medical' model of disability dominates the causal picture. Our findings emphasise the importance of taking a multi-dimensional approach in examining the associations between various factors and LLSI in older people.
The existing models of disability -biomedical model, impairment-disability-handicap models [22, 23] , the social model [24] , and the disablement process model [25] are all capable of making a contribution to understanding the causes of disability but tend to be partial in their viewpoints. As we have shown, a similar amount of variation can be explained in models using exclusively disease predictors and psychological variables. Understanding the relative contributions of different factors is important in developing means of preventing, alleviating and treating disability at the population level.
More comprehensive models of disability are potentially far-reaching: they hold the prospect of bridging the biomedical-social divide with a better understanding of how the lives of disabled people may be improved not only by medical treatments but also by psychological support, social action and environmental modifications necessary for the full participation of people with disabilities in all areas of social life.
In conclusion, our findings emphasise the importance of considering a wide range of domains of human experience in understanding limitations in activity and participation in society. The dominant disease-orientated view is insufficient to explain why so many people report that they have limiting long-standing illness. Social, environmental and psychological factors are clearly of relevance to such self-reports. Taking a more comprehensive view of the causes of such limitations should provide a better understanding of the means by which prevention and rehabilitation programmes can be developed.
Key points
. Over 60% of people aged 65 and over are affected by long-standing illness, and 40% by limiting long-standing illness. . Those affected were 2-3 times more likely to have circulatory and musculoskeletal problems than those not affected. . Psychological, social and environmental factors were independently associated with long-standing illness and limiting long-standing illness after adjustment was made for common diseases. . Older people's reports of long-standing illness and limitations are better explained by complex multi-domain models than simple disease-orientated ones.
